. The nearest solar-type stars are of prime interest for the science of exoplanets because they are the objects most suitable for direct detection and future spectroscopic study of telluric planets. In addition, the Habitable Zone is a region of special interest for astrobiology and for comparison with our own Earth. These two features point to astrometry as a unique tool for a systematic study of the architectures of planetary systems in that domain because the astrometric signal is larger the nearer the stars and the wider the planetary orbits.
Recently, we have proposed two astrometric missions to ESA with different scales, but both of them use flying formation capability for the platform: NEAT as an M-class mission with a 1m telescope and μNEAT as an S-class mission with a 0.3m telescope. μNEAT can search and characterize giant planets, i.e. Neptune's mass and heavier, in the HZ around these stars, whereas NEAT can detect even smaller planets down to an Earth mass. The scientific impact of NEAT/μNEAT would be tremendous because they would provide the first exhaustive census of terrestrial/giant planet architecture in the HZ and beyond, around the nearest FGK stars.
The NEAT/μNEAT mission profiles are driven by the fact that the two main modules of the payload, the telescope and the focal plane, must be placed with a separation of 40m (resp. 12m). The NEAT satellites are foreseen to operate at L2 for 3 to 5 years. The observing scenario consists in observing a target for a few hours, then slewing to the next one by moving the telescope satellite by about several meters. This strategy would allow whole sky coverage in less than 20 days. Finally, these measurements would be repeated 50 times to sample the dynamical orbits.
The payload is made of 3 subsystems: primary mirror and its dynamic support, the focal plane with its detectors and the metrology. The measurement principle is to point the spacecraft so that the target star, which is usually brighter (R ≤ 6) than the reference stars (R ≤ 11), is located on the axis of the telescope and at the center of the central CCD. To calibrate the distance between the stars, we use the metrology system that is made of a laser that feeds several (4 or more) optical fibers, located at the edge of the primary mirror, projecting the light onto the focal plane where they create interferometric fringes. A servo-loop stabilizes the image of the target on the central CCD thanks to tip-tilt actuators driving the primary mirror, off-loading the largest drifts to the Formation Flying units.
The preliminary NEAT/μNEAT mission assessments allowed to identify a safe and robust mission architecture, relying on high TRL technologies, and leaving safe margins and mission growth potential that demonstrates the mission feasibility within respectively M-and S-class mission cost caps. The two satellites are launched in a stacked configuration and are deployed after launch in order to individually perform cruise to their operational Lissajous orbit.
We will present the proposed concept for the NEAT and μNEAT missions and discuss the scientific and high-level requirements.
